25

A RE-EVALUATION OF THE FrRoMM’s LANDING
TaYLACINE TOOTH

By M. ARCHER*

ABSTRACT: Reasons are given for considering that the Fromm’s Landing thylacine
tooth (A 57204) probably represents an individual conspecific with the modern Thyla-
cinus cynocephalus. Certain dental abnormalities in thylacinid, dasyurid and macropodid
teeth are considered. The functional significance of antcrolingual cusp development in

some placental and marsupial tecth is discussed.

INTRODUCTION

A small thylacinc tooth (South Australian
Museum No. A 57204) from an arehaeological
excavation in a roek shelter at Fromm’s Landing,
South Australia, is describcd and illustrated by
Maeintosh and Mahoney, in an Appendix to Mul-
vaney, Lawton and Twidale (1964). Macintosh
and Mahoney coneluded that this tooth differed
from the eightecn modern speeimens of 7. cyno-

cephalus available to them by its ‘miniature size,
bifid protocone, absenee of a definitive style Cy’,
and the ‘presence of a minute style bueeally on
the extremity of the metaeconal spur . . .. They
deeided that these differences ‘when summated,
prevent inclusion of the Fromm’s Landing tooth
in T. cynocephalus'. However, they also expressed
the opinion that speeific determination would be
premature because there was only one tooth.
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Fic. 1—Dental abnormalities in thylaci
thylacine A 57204, LM! (adapted from
cephalus M 0138, LM1; C. Thylacin
as LMY); D. Thylacinus sp.,

F.

ne and other marsupial teeth. A. Fromm' Landing
Macintosh and Mahoney 1964); B. Thylacinus cyno-
us sp., Wellington Caves, N.S.W., RM! (reversed and shown
Wellington Caves, N.S.W., RM4?; E. Antechinus flavipes M 8092,

LM?2; F. Macropus irma M 6526, LM3. Abbreviations: Pr = protocone; Pa = paracone; Me =
metacone; Hy = hypoconc (topographic); Pcl = protoconulc; Mcl = mctaconulc; Ne = neo-

morphic cusp; StD = stylar cusp
Macintosh and Mahoney (1

posterolingual cingulum. Eac
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D (stylar cusp C of Slaughter 1968 ); C, = stylar cusp C, of
964) and originally of Bensley (1903});
h bar measure represents approximately onc millimetre in length,

cing = cingulum; Plec =
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I have been able to examine this tooth (Fig.
1A) and conclude, for reasons set out below, that
it can in fact represent an individual of the species
T. cynocephalus. 1 use the dental symbolism of
Ride (1964). All catalogue numbers unless other-
wise noted are those of the Western Australian
Museum Mammal Collection.

THE DENTAL CHARACTERS

The ‘bifid protocone’

I have examined the only two modcrn thylacine
specimens, and all the fossil thylacine specimens
available for study in thc Western Australian
Museum. Besides minor variations in dental mor-
phology, I have observed in one modern thylacine
(M 0138) the presence of a small anterolingual
cusp on the flank of the protocone of the LM?
and the M2, and the almost total absence of
stylar cusp C, on the LM1 (Fig. 1B). In one
isolated thylacine RM?! from the Wellington Cave
deposits in New South Wales there is a distinct
anterior cingulum (Fig. 1C). In another isolated
RM+?! (homology uncertain) from the same de-
posit there is an abnormal distribution of cusps
(Fig. ID). Abnormalities in molar structure in
other marsupials arc not uncommon, particularly
among phascogalinc dasyurids. In a specimen of
Antechinus flavipes (M 8092) which I bred in
captivity, there is a distinct small anterolingual
cusp on thc LM2 (Fig. 1E). In a specimen of
Sminthopsis  macroura (Quecnsland Museum

specimen J 7407) therc is a small cuspule de-
veloped on the anterolingual side of the LM?! and
LM2. Similarly, one specimen of modern Mac-
ropus irma (M 6526) exhibits an extra cusp lin-

gual to the topographic hypocone of the L. and
RM?* (Fig. IF).

It is clcar that abnormal lingual cusp develop-
ment does occasionally occur in individuals of
fossil and modern thylacinid populations, as well
as individuals of various other marsupial groups.
Similar supernumerary lingual cusp development
occurs in placentals, as for example the Carabelli
cusp in human dentitions. This has an incidence
rate which evidently varies racially, but occurs
among more than 40% of Caucasians (Van
Reenen 1967).

The ‘definitive style, Cy’

Therc is no cusp in this position on the LM?!
of the modern thylacine specimen M 0138 (Fig.
1B). However, there is a bulgc on the crown in
the area where the cusp would normally develop
and where the cusp is devcloped on the RM1 of
the same spccimen. Therc is a similar bulge on
thc Fromm’s Landing tooth, although it is not as
prominent.

The ‘small buccal style on the extremity of the
meraconal spur’

I do not consider that there is a significant cusp
in this position on thc Fromm’s Landing tooth, 1f
there is a swelling in this position, it is no better
dcvcloped than it is in the modern thylacine speci-
men M 0138.

The ‘miniature size’

Mrs. J. W. J. Lowry, who will shortly publish
an analysis of certain small thylacincs, has kindly
supplied the following statement on the sizc of the
Fromm’s Landing thylacine tooth (A 57204):

I have compared my measurements of the Fromm’s

Fic. 2—Protoconule and neo-
morphic cusp development. A,

Me Desmana (after Mills 1966); B.
Clemensia  (modified from
Slaughter 1968, reversed and
— shown as a LM%) RMt: C.

Dasyurus maculatus M 3855,
LM3; D. Alphadon (modified
from Clemens 1966) LM2; E.
Nyctitherimm (modified from
McKenna 1960, reversed and
shown as a LM?!) RM!, Ab-
breviations as in Fig. 1. Each
bar measure represents approxi-
mately one millimetre in length.
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Landing thylacine tooth with the dimensions of the
Mis from the remains of 7 thylacines from caves in
the Eucla Division of Western Australia (Lowry and
Lowry, 1967; Partridge, 1967), and conclude that its
length is contained in the range of lengths observed
in the Eucla Division sample. Mean dimensions of
dental characters from this Eucla Division sample
are smaller than those of a sample of thylacine re-
mains from caves in the southwest of Western Aus-
tralia, but in most characters the difference is not
Statistically significant at the 5 per cent level. Ride
(1964) considercd that his southwestern sample, al-
though statistically significantly smaller than modern
Thylacinus cynocephalus in many characters, did not
represent a separate species of Thylacinus. The re-
maijns considered here are believed to be all Recent
to late Pleistacene in age (Merrilecs, 1968), and there
is no good reason to believe that they do not represent
a single species that was more variable in the past.
Thus the marked smallness of the Fromm’s Landing
thylacine tooth does not seem to be sufficient reason
alone to scparate it from I cynocephalus.

DISCUSSION

Thc Fromm’s Landing tooth, from a level dated
at approximately 4,000 years BP (Macintosh and
Mahoney 1964) may rcpresent the extant species
T. ¢ynocephalus, or some other valid species now
extinct. Scveral species of Thylacinus have been
described, namely T. cynoceplalus, T. spelaeus,
T. rostralis and T. potens. Only the first three of
these are accepted as being Quaternary in age.
Ride (1964) analyscd characters of Pleistocenc
and Recent thylacines and concluded that there
IS no statistical basis for the separation of T.
SYnocephalus and T. spelaeus into more than one
speeies. However, Ridc pointed out that the
Mmeasuremcnts of some specimens from Darling
Downs and New Guinea may indicate the presence
of one or more additional spccies and suggested
that the Darling Downs specimcns may represcnt
the characters of T. rostralis De Vis. Van Deuscn
(1963) comments on the New Guinea thylaeine
Spccimen but docs not suggest that it necessarily
Teprescnts an undescribed spccies.

_J. Lowry has suggested (above) that the small
S1ze of thc¢ Fromm's Landing tooth seems in-
Sufficient reason to conclude that it does not rcpre-
ent T. cynocephalus, and T havc shown above
that the three remaining characters discussed by
Maeintosh and Mahoney (1964) arc not unique
0 the Fromm's Landing tooth but are fcatures
aso of the modern thylacinc specimen M 0138.

Owever, sincc I have seen no specimen of any
thylacine spccics in which the ‘bifid protocone’ is
% distinct as it is in the Fromm’s Landing tooth,
'%"S may be a character which could be dis-
linguished as representative of a separate species.

ere are thus two reasonable interpretations of

this structure: 1. It is in fact an abnormality of
dubious or minimal taxonomic significance such
as are the structural abnormalities noted above
in molars of other species or; 2. It represents a
significant dcvelopment characteristic of an extinct
population of thylacincs, Wec will consider both
altcrnatives.

If the cusp is a signifieant functional and
characteristic feature of a species of Thylacinus
we may be able to determinc what this function
may have bcen by considering lingual cusp de-
velopment in other species. Enlargement of the
metaconule has been a fcature of marsupial evo-
lution, as for examplc in the perameline pera-
melids, glasbiine didclphids and probably the
marsupial diprotodont herbivores. In these forms,
the cusp I interprct as the enlarged mctaconule
functions as a topographic hypocone analogous
with thc polyphyletic hypocones of various pla-
centals. Enlargcment of a topographic antero-
lingual protoconulc is not uneommon among
placental insectivores such as Desmana (Fig. 2A)
but a significant enlargement of this cusp is
virtually unknown among marsupials, although it
is present in such Cretaceous forms as Clemensia
(Fig, 2B), Alphadon (Fig. 2D) and other didel-
phine didelphids. It is miniseule in most dasyurids
(Fig. 2C) and pcramelids. In addition to proto-
conule development, there are some instances of
ncomorphic anterolingual cusp devclopment in
placentals, such as in one specimen of a species
of the Eoccne gcnus Nyctitherium (Fig. 2E).
Herc the neomorph clearly has nothing to do with
the well-developed topographic protoconule. Al-
though I suspect that thc anterolingual cusp in
the Fromm's Landing tooth is a protoconule, the
question of homology is less significant than that
of function. The cusp may as well be considercd
a neomorph as is surely the case in the specimen
of the specics of Nyctitherium. Mills (1966) sug-
gests that certain minor cuspules such as the proto-
conule and mcsostylc may act as stops at the end
of grooves to prevent spillage of food. This is
presumably onc function of the protoconule in
Desmana and possibly in the Cretaccous didel-
phoids. Such a protoconule that confines food
would bc a useful feature in dentitions that are
wholly or partly adaptcd for pulverizing. The food
partieles are maintained on an occlusal crushing
surface for a grcater amount of the time involved
in mastieation than they are in a dentition adapted
largely for vertieal shearing. In shearing the cm-
phasis is plaeed on efficient slicing of tough or
resilicnt food. Talon dcvelopment restricts the
depth or amount of the vertical shear by pro-
ducing an impediment against which thc talonid
occludes. For example, the absence of talonid or
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conule development in the marsupial mole
Notoryctes results in almost unlimited vertical
shearing potential, whereas the production of
topographiec hypocones and anterolingual eusps
commonly reduces the amount of vertieal shear. In
extreme conditions such as in hominids (Cromp-
ton and Hiiemae 1969) and vombatids vertical
molar shear is virtually eliminated. In the speeies
of Nyctitherium exhibiting anterolingual cusp
development the neomorphic cusp would prob-
ably restrict vertical shcar, but because of its low
and peripheral position on the crown may not
have acted as a ‘stop’ as does the protoconule of
Desmana. Rather, it might have served a double
function by providing a ramp for the lower molar
after it approaches centric position to help initiatc
the lingual phase of chewing, as well as by pro-
viding a latcral shear surfacc with a corresponding
portion of the lower molar. In the modern thyla-
cine specimen M 1038 the antcrolingual cusp does
not clearly serve any of these functions. It is not
at the end of a groove to act as a stop, nor is it
large enough to affeet the trigonid or provide a
lateral shearing surface. It is perhaps more appro-
priately considered as an anterior bulge on the
protocone. On the other hand, the antcrolingual
cusp of the Fromm’s Landing tooth is considerably
larger and could act as a confining structure
around the small protoconal basin. It probably
did not affect the trigonid because of its proximal
position to the protoconal basin and its small size
compared with thc neomorphic cusp of the speci-
mcn of the species of Nycrtherium. The tip of
this eusp cxhibits wear, but because it is the same
type of coarse wear pattern exhibited by the major
trigon cusps I would conelude that this was wear
due to the abrasion of food particles rather than
to ocelusion. The cusp does not therefore appear
to provide a lateral shearing surfacc.

In favour of the other alternative, that the cusp
is an abnormality of minimal or dubious taxo-
nomie signifieanee, is the evidence presented above
for the clearly abnormal appearanec of a similar
cusp in a modern spccimen of the dasyurid spceies
Antechinus flavipes, and the abnormal appearance
of a similar but less devcloped neomorphic cusp
in a specimen of the modern Thylacinus cyno-
cephalus. Further cvidence for the suggestion that
it is an abnormality is provided by Kurten (1967)
who demonstrated that in samples of fossil ursid
populations from cavcs, dental variation was
higher in juvenile skulls than it was in adult skulls.
He interprcted this as cvidencc for selection
against eertain dental variation. The Fromm'’s
Landing tooth does not represent an old individual.
Similarly, the abnormal meodcrn thylacine is a
young animal with the M3 just erupting.

Finally, it is worth considering that one of the
major characteristics of the thylacinids is their
protocone-talonid reduetion and consequent de-
velopment of long and high shearing erests. Since
it is reasonablc to assume that this is a derived
condition from a more generalized didelphoid (or
possibly dasyurid) condition, it would mean that
if the anterolingual cusp under discussion is a
development with adaptive significance, some
thylacinids are now (M 0138) and have been
(Fromm's Landing tooth) undcrgoing a reversal
of this trend and producing a more significant
talon-talonid dcvelopment. It is perhaps curious
that if this is so, it should be so comparatively
rare in modern thylaecincs. It is also curious that
no other fossil thylacine spccimens known to me,
from the Nullarbor or south-west or south-east
Australia, which probably bracket the agc of the
Fromm’s Landing tooth, exhibit this character,
Howcver the possibility that it is not an abnor-

mality cannot be discounted on this evidence
alone.

CONCLUSIONS

It is most probable that thc Fromm’s Landing
thylacine molar represents an individual con-
specific with the modern Thylacinus cynocephalus.

This conclusion is based on the fact that the
structures it prcsents are not unique and are
represented in part as abnormalities in a modern
thylaeine specimen and also in one character by a
specimen of the dasyurid specics Anrechinus
flavipes. It is conceivable, howcever, that the pre-
sence of the anterolingual neomorphic eusp in
the Fromm's Landing tooth is eharaeteristic of an
as yct unknown thylacinc population. The cusp
could be functional and hence adaptive., The
possibility eannot be discountcd on the basis of
negative evidence or improbability. On the other
hand, there is positive evidence to suggcst that
the cusp is an abnormality in T. cynocephalus
(as in M 0138) and hence the Fromm’s Landing
tooth should not be considcred to differ signifi-

cantly from the modern species on thc basis of
this character.

ACKNOWLEDGMENTS

I wish to thank Dr. W. D. L. Ridc and Dr. D.
Merrilces of the Western Australian Muscum and
Mrs. J. W. J. Lowry for constructively critieizing
the manuscript; Dr. M. McKenna of the Ameriean
Museum of Natural History, Dr. M. O. Wood-
burne of the University of California at Riverside,
and Mr, R. Bower of thc University of Western
Australia for their helpful comments; Mrs. J. A. J.
Lowry for her communication conccrning the size
of the Fromm’s Landing tooth, Mr. G. L. Pretty



FROMM'’S LANDING THYLACINE TOOTH 233

of the South Australian Museum kindly allowed
the tooth to be examined. I was supported during
the research of this project by a Fulbright Scholar-

ship.
REFERENCES

BENSLEY, A., 1903. On the evolution of the Australian
Marsupialia; with remarks on the relationships of
the marsupials in general. Trans, Linn. Soc. Lond.
9: 83-217.

CLeMENS, W. A., 1966. Fossil Mammals of the type
Lance Formation, Wyoming: Part II. Marsupialia.
Univ. Calif. Publ. geol. Sci. 62: 1-122.

CroMPTON, A. W. & HiEMAE, K., 1969, How mam-
malian molar teeth work. Discovery 5: 23-37,

KurTEN, B., 1967. Some quantitative approaches to
dental microevolution. A Supplement to Int. Dent.
Morph. 46: 817-828.

Lowry, D. C. & Lowry, J. W. J,, 1967. Discovery
of a thylacine (Tasmanian tiger) carcase in a
cave near Eucla, Western Australia. Helicrite 5:
25-29.

Macintosy, N. W. G. & MAHONEY, J. A., 1964. ‘A
4,000 years old thylacine tooth (Dasyuridae)

from shelter 2, an appendix to: Mulvaney, D. J.,
Lawton, G. H. and Twidale, C. R., 1964. Archaeo-
logical excavation of rock shelter no. 6 Fromm’s
Landing, South Australia. Proc. R. Soc. Vict. 77:
479-516.

McKeNNA, M. C., 1960. Fossil mammalia from the
early Wasatchian Four Mile Fauna, Eocene of
I\I_’ortl'iwegt Colorado. Univ. Calif. Publ. geol. Sci.
37:1-130.

MERRILEES, D., 1968. Man the destroyer: late Quater-
nary changes in the Australian marsupial fauna.
J. R. Soc. W. Aust. 51 1-24.

MiLLs, J. R. E., 1966. The functional occlusion of
th6e teeth of Insectivora. J. Linn. Soc. Lond. (Zool.)
46: 1-25.

PARTRIDGE, J., 1967. A 3,300 year old thylacine (Mar-
supialia, Thylacinidae) from the Nullarbor Plain,
Western Australia. J. R. Soc. W. Aust. 50. 57-59.

Rmpe, W. D. L., 1964. A review of Australian fossil
marsupials, 7bid. 47; 97-131.

SLAUGHTER, B. H., 1968. Earliest known marsupials.
Science 162: 254-255.

VaN DeuseN, H. M., 1963. First New Guinea record
of Thylacinus. J. Mammual. 44: 279-280.

VAN REENEN, J, F., 1967. Evolutionary trends in the
human dentition. J. dent. Ass. S. Afr. 22: 25-42.



